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(54) rHflPABJlHHECKAfl flOPHHPyiOlMAfl 
TO/IOBKA 

(57) M3o6peTeHwe othocmtc* k He<t>TeAo6biBa- 
•omeft npoM-CTM m npeAHa3HaqeHO 6ype- 

HMfl M 3KCn/iyaT3UMM BOAAHblX. He<J>TBHblX M 

ra30Bbix CKB3XMH. Ue/ib - noBwuieHne 3<J><J>eic- 

TMBHOCTM pa60Tbl rMApaBJMHeCKOft flOpHMpyiO* 

meft ro/iOBKW 3a cneT o6ecneMeHH» 
CTa6n/iM3aunM no/iOtteHHfl hoabhxhux cexTO- 
poB bo BpeMn pa6oTbi. fl/is? 3Toro BepxHwft m 



HMJKHMM TOPMW nOAB^KHblX CeKTOpOB BbinO/l- 

HeHbi b npOAonbHOMceneHMM ruApaB/iHHecxoii 
AopHupyiomeft ro/iOBKM c oxpyrneHneM no pa- 
Anycy. pasHOMy no/iOBWHe ahmhw noABuacHo- 
ro cexTopa b npoAO/ibHOM ceneHnn c ueHTpoM 
a paBHoyAa/ienHOM ot sepxHero m HMWHero 
topuob cexTopa tomkc MaxcuManbHWM A*ia- 
MeTp b nonepenHOM ceneHnw pa6oneH noaep- 

XHOCTM CeKTOpOB BWHO/lHeH H3 p3CCTOflHMM . 

onpeAe/iaeMOM no MaTeManmecKOM <Jwie. ot 
oepxHwx TOpuosceicTopoB. HocneAHne b pa6o- 
H6M no/iO)KeHMM nepeMemaiOTca 6e3 nepexo- 

COB. HTO C03AaeT H3MBbirOAHeMUJMe yC/lOBMfl 

pa6oTbi cexTopoB m ynpyrow Tpy6s3TOw A"a<J>- 
parMw. yMeHbiuaeT ocesbie m p3AM3/ibHwe hb- 
rpy3KM Ha Ada/in to/iobkm m HKT. Ha kotopwx 
cnycxaeTCw ro/ioaxa, m noBwuiaeT xanecTBO 
pacujMpaeMoro nnacTbipa b o6caAHOH Tpy6e 
BbinonneHne topuob cextoppB no p3A"ycy mc- 

K/1K>H3eT 33K/lMHMB3HMe M 06p330B3HMe KO/lb- 

ueBoro 3330pa MexAy ceiaopSMM m <pnaHi\eM 
a c/iyMse noBopota cexTopoB. 3 wn. 



M3o6peTeHne othocmtch k He<t>TeAo6uBa- 
louievt npoMUUjneHHOCTM. a m3cthoctm k 6ype- 
hhk> m axcnnyaTauMM boa*hux. He<J>THHwx m 
ra30Bbix cxBaxMH An« ycTaHOBKM nepexpbiBa- 
xeneH a cxBaxwHSx c ue/ibio BoccTdHOB/ieHun 
repMeTMHHOCTH o6caAHbix ko/iohh. 

Ue/ibio M3o6peTeHMfl AB/iaeTCfl noawuje- 

HHe 3<J><J>eiCTVIBH0CTM pa60Tbi rMApaB/lMMeCKOM 

AOpHMpyiomew ro/iOBxw 3a cmbt o6ecneMeHna 

CTa6M/lM3aUMM nO/IO>KeHM» nOABMJKMWX cexTO- 
poe BQ BpeMfl pa6oTbi. 

H3 4>Mf. 1 CXCM3TMMHO npeACT3B/ieH3 tma- 

pdanMMecxdfl AopHwpyiomafl ro/iOBX3. nonepes- 
hum pa3pe3: Ha 4>nr. 2 - to xe, c noaepHyTbiMn 
cexTopaMM b pa60MeM noiio^eHwn; Ha <t>nr. 3 - 
cxeMa cn/1. AertcTeyiomwx hs cexTop. 



f MApaB/iMMecKa» AopHnpy»ou4afi to/iobks 
MMeeT no/iyio ujTanry 1. Ha xoropyK) oacts 
ynpyraw Tpy6HaTa« AMa<t>p3rM3 3. MexAy 
<t>/)3HU3MM 2 noMemeHW noABuxHwe cexTopa 

4. BepXHMM M HM3KHMMI TOpUW CeKTOpOB. npM* 

/leraiomue >c <}>/iaHuaM. Bbino/ineHbi b npoAOflb- 
hom ceneHMM Aopnnpyiomeki tojiobkh co 
cxpyr/ieHiieM no psA^ycy. pssnoMy no/iOBvme 
A/imhu cexTopa b npoAO/ibHoii n/iocxocTW c 
ueHTpoM b paBHoyAaneHHOM ot BepxHero h 
HMMHero topuob noABHXHoro cexTopa tomkc 
a MdxcHMa/ibHbiH AH3MeTp b nonepeMHOM ce- 
HeHnyi rnAP3BmmecKOii AopHnpyiomew ro/io- 
bkh pa6oneii noBepxHOdn cexTopoB. 

KOHT3KTVipyK)tAeM C pSCQJMpfleMblM n/13CTbl* 

peM f Bbino/iHCH Ha paccTo»Htin X ot eepxHMX 

TOPUOB nOABMMHWX CeKTOpOB B npOAO/lbHOM 
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ceMetmu noc/ieAHMx. onpeA£'i»e*OM b coot- 
eeTCTBHM co cneAy*oiueM aaBMCMMOCTbio: 

X=^p-H(0.3+sln/3), 

r/ie L - AHMNa noABMKHoro ceirropa a npo- 
Aont>HoA ii/iockoctm: 

H - paccTOflHue mokay npaMOft. napan- 
ne/ibHoA npoAO/ibHOM ocm Kopnyca. npoxoA»- 
mea sepea paBHoyAaieHHyio or Bepxttero m 
HHXHero topuob noABMXHoro cexTopa TOMxy. 

M TOMKOfl nOABMXMOrO CeXTOpa. MaKCMM3/lbH0 

yAa/ieHHOA ot npoAonbHow ocm xopnyca: 

p - yron Hax/iona k npoAonbHow ocm ruA* 
paeAMMecicoft AopHMpyiomeA to/iobkh pa6oMeM 
nooepxHocTM noABMXHoro cexTopa. 

K noBepxHOCTM. npuneraioiueM k Awa<J>- 
parMe, xaxAoro BToporo noABMKHorocexTopa 
npucoeAMHeHbi Meia/i/iMsecxMe nnacTMHbi 5. K 
nnacTMHaM co ctopohu AM3<t>parMbi npucoe- 

AMHeHU npOKildAKM 6 M3 n/IOTHOft TK3HM JBK. 

hto xpa« TK3HM BbiCTynaiOT 3a xpan n/iacTMM 5. 
npn co3AaHnn A3B/ieHM« b ycTpotfCTBe., 

Tpy6saT3fl AM3<t>parMa 3 paciunpsieTCfl m pa3- 
ABuraeT cexTopw 4 ao ynopa Mepe3 n/iacTbipb 
8 b peMOHTupyeMyio Tpy6y 7. flpw 3tom o6pa- 
3yK>mnwcfl MexAy cexTopaMM 6okobom 3aaop 
nepexpwBaeTc» BbiCTynaiomMMM msctamm 
nnacTMH 5, xoTopue npMKMMaiOTCJi Ana$>par- 
mom k onopHWM noBepxHOCTAM CMexMwx cex- 
topob, a xpaa npoxnaAOK noArti6aiOTCfl. 
3axpbiBaq ocTaBtuuecfl 3aaopbi no xpanH nna- 
ctmh. ripn npoTflrn83Hnn ro/iOBXM Meoea n/13' 
dbipb cexTopbi 4 Bee BpeMsi ocraiOTCfl 
napa/1/ienbHbfMM ocm fo/iobkm. ripM 3axoAe 
(m/im BbixoAe) ronoBKM b n/iacTupb 8 ceirropa 

HdKSTOHfllOTCfl no OTHOU16HMK) K OCM T0/I08KM. 

npM 3tom magt TO/ibxo nepepscnpeACieHMe 
K/IMHOBOrO TopuoBoro 333opa y C AByXCTOpOH- 
Hero Ha oahoctopohhmm 2y M aKc. ho o6pa3oea- 
HMA CKB03Horo xo/ibueBoro 3a3opa MexAy 
4>/iaHueM 2 m cexTopaMM 4 Me npoMcxoAMT. a 
x/iMHOBbie 333opu 33no/iHflK>TCJi npox/iaAxa- 
mm M3 tx3hm. Buno/iHeHMe p36owetf noBepx- 

HOCTM, KOMT3XTMpyK)LHeM C paCUJMpsieMWM 

nnacTbipeM noABMKHbix cexropoB co CMeme- 
HMeM M3KCMMa/ibHoro AMaMeipa. npwBOAMT k 



4 

mx napa/ine/ibHOMy nepeMemeHMK) e pa6oneM 
nono^KeHMM 6ea nepexocoa, mo co3AaeT MaM- 
BbiroAHeMiuMe yc/iOBwn pa6orbi a"« cexTopoB 
m ynpyroM Tpy6naTOM AMa<t>parMbi. yMeHbtuaeT 
oceBbie m paA^a/ibHwe Harpy3KM Ma ACTa/iM 
ro/ioBKM m HacocHo-xoMnpeccopHbie Tpy6w, 
Ha xoTopwx cnycxaeTCP ro/iOBka. m noBuwaeT 
xanecTBO npM/ieraHM* paciuMpneMoro n/iacTbi- 
pa k o6caAH0ft Tpy6e. 

Bwno/iHeHMe topuob cexTopoB no paAMy- 

Cy MCK/IIOMaCT 33K/1MHMB3HMe M 06pa30B3HMe 

xo/ibueBoro 3a3opa MexAy cexTopaMM m 4>/iaH- 
ueM b cnynae noBopoia cexTopoB. 

OopMy/ia M3o6peTeMM» 
rMApasnMMecxaw AopMMpywiuaw ro/ioaxaf 
no a&T. cb. 641070. OT/iMMaiouiasicsi 

TeM.HTO. C Ue/lbK) nOBWIUeHMfl 3<jM|)e KTM B HOCTM 

pa6oTbi rMApaB/iMMecKoii AopHMpytotAeA rono- 
BKM 3a csei o6ecneMeHM« cra6M/iM3auMM nono* 
xeHMH noABMXHwx cexTopos bo apeMfl 

pa60Tbl« BepXHMM M HHJKHMM TOpUbi nOABMX- 

Hbix cexTopoB Bbino/iHeHbi a npoAO/ibHOM ce- 
neHVM rMflpaammecxo^ AopHMpyKXueA ronoBKM co 
cxpyrnenvieM no paAMycy. paBHOMy nonoBMne ahm - 
hm noABMKHoro cexTopa b ynoMAHyTOM ce^e- 

HMM C UeHTpOM 8 P3 BHOyA3/ieHHOtf OT 

BepxHero m HMKHero topuob noABMxnoro cex- 
Topa TOMKe. a MdKCMMa/ibHuA AMaMeTp b none- 
peMHOM ceMeHMM pa6oMeM nosepxHOCTM 
noABMXHwx cexTopoe Bbtno/iHen na paccTow- 

HMM X OT BepXHMX TOPUOB nOABM^MWX CeXTO* 

poB. onpeAe/ineMOM b cootbctctsmm co 
c/ieAy»otueM 3dBMCMMocTbto: 

X =^=-:H(0.3 +sln^). 

rAe L - a^mh3 noABMKHoro cexTopa b npo- 

AO/lbHOM n/IOCKOCTM: 

H - paccTosiHMe mokay np«Moft. napa/i- 
zie/ibHoA npoAO/ibHOM ocm xopnyca. npoxoA*' 
iueM sepe3 paBHoyAa/ieHHyio ot eepxMero m 
HMMHero topuob noABMXHoro cexTopa Tosxy. 

M TOMKOM nOABMKHOrO CeXTOpa. M3KCMMd/1bHO 

YAaneHHoti ot npoAO/ibHOM ocm xopnyca; 

fi-yron naxiiOHa x npoAO/ibHOM ocm tma- 
paB/iMHecxoM AopHMpyiomeM to/iobkm pa6o«ie^ 
nosepxHocTM noABMKHoro cexTopa. 
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SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(61)641070 

(21) 4700534/03 

(22) April 11, 1989 

(46) July 15, 1991, Bulletin No. 26 

(71) All-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) A. V. Ivanov 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
641070, cl. E 21 B 29/00 (1979). 

(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 



1663179 
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cross section of the latter, determined according to the following dependence: 

X=y-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2j>niax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered, and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

X = — -//(0.3 + sinp) , 
6 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 



y\ = 2ymax 



Fig. 2 
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Fig. 3 
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[see Russian original for figure] 
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